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As you know, fractional dynamical systems be used in modeling of some real processes and there are many published works about the existence of solutions for many fractional differential equations (see for example Baleanu et al. [@CR9], [@CR10], [@CR11]; Chai [@CR15] and the references therein) and inclusions (see for example, Benchohra and Hamidi [@CR12]; Agarwal et al. [@CR1]; Ahmad et al. [@CR3]; Nieto et al. [@CR22]; Ouahab [@CR23]; Phung and Truong [@CR24]; Bragdi et al. [@CR14] and the references therein). For finding more details about elementary notions and definitions of fractional differential equations and inclusions one can study well-known books (see for example Aubin and Ceuina [@CR8]; Deimling [@CR17]; Kilbas et al. [@CR19]; Kisielewicz [@CR20]; Podlubny [@CR25]). Recently, it has been published many useful works about modeling of fractional differential equations via providing different applications in some fields (see for example Atangana [@CR4]; Atangana and Alkahtani [@CR5]; Atangana and Koca [@CR6], [@CR7]). In this article, we first review the existence solution for the fractional hybrid derivative inclusion $\documentclass[12pt]{minimal}
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Main results {#Sec3}
============
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*Proof* {#FPar7}
-------

The general solution of the equation$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$${}^cD^\alpha \left( \frac{y(s)}{g(s,y(s), I^{\alpha _1}y(s),\dots , I^{\alpha _n}y(s))}\right) =x(s)$$\end{document}$ is $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$y(s)=g(s,y(s), I^{\alpha _1}y(s),\ldots , I^{\alpha _n}y(s))\left[ I^\alpha x(s)+c_{0}+c_{1}s\right] ,$$\end{document}$ where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$c_{0}, c_{1}\in {\mathbb {R}}$$\end{document}$ are arbitrary constants (see Kilbas et al. [@CR19]; Podlubny [@CR25]). By using the boundary conditions, we get $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$y(0)=g(0,y(0),\underbrace{0,\ldots ,0}_{n})c_{0}=y_0$$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$y(1)=g(1,y(1),I^{\alpha _1}y(1),\ldots , I^{\alpha _n}y(1))(I^{\alpha }x(1)+c_0+c_1)=y_1$$\end{document}$. Hence, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$c_0=\frac{y_0}{g(0,y(0),\underbrace{0,\ldots ,0}_{n})}$$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$c_1=\frac{y_1}{g(1,y(1),I^{\alpha _1}y(1),\ldots , I^{\alpha _n}y(1))}-I^\alpha x(1)-\frac{y_0}{g(0,y(0),\underbrace{0,\ldots ,0}_{n})}.$$\end{document}$ This completes the proof. $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\square$$\end{document}$

$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$y\in {\mathcal {Y}}=C(J,{\mathbb {R}})$$\end{document}$ is solution for the problem ([1](#Equ1){ref-type=""}) whenever it satisfies the boundary conditions and there exists a function $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$v\in S_{G,y}$$\end{document}$ such that$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} y(s)& = {} g(s,y(s), I^{\alpha _1}y(s),\dots , I^{\alpha _n}y(s))\\&\times \,\left[ I^\alpha v(s)+\frac{(1-s)y_0}{g(0,y(0),\underbrace{0,\ldots ,0}_{n})}+\frac{sy_1}{f(1,y(1),I^{\alpha _1}y(1),\ldots , I^{\alpha _n}y(1))}-sI^\alpha v(1)\right] . \end{aligned}$$\end{document}$$where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$S_{G,y}=\{v\in L^1[0,1]:v(s)\in G(s,y(s),I^{\beta _1}y(s),\dots , I^{\beta _k}y(s) )\,{\text{ for }} {\text{ almost }} {\text{ all} }\,s\in J \}$$\end{document}$.

**Theorem 7** {#FPar8}
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To illustrate our main results, we present the following example:

*Example 1* {#FPar10}
-----------
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**Lemma 8** {#FPar11}
-----------

*Suppose that*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$v\in C(J, {\mathbb {R}})$$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha \in (0,1]$$\end{document}$*and*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta _i,\gamma _i\in (0,1)$$\end{document}$*with*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha -\beta _i>0$$\end{document}$*for*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$1\le i\le k$$\end{document}$. *Then solution of the problem*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$^{c}D^\alpha y(s)=v(s)$$\end{document}$*with the boundary condition*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$y(0)+\sum _{i=1}^k{}^{c}D^{\beta _i}y(1)+\sum _{i=1}^k I^{\gamma _i}y(1)=0$$\end{document}$ is$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} y(s)& = {} \frac{1}{\Gamma (\alpha )}\int _0^s(s-t)^{\alpha -1}v(t)dt+\frac{-1}{1+\sum _{i=1}^k\frac{1}{\Gamma (\gamma _i+1)}}\sum _{i=1}^k\left( \frac{1}{\Gamma (\alpha -\beta _i)}\int _0^1(1-t)^{\alpha -\beta _i-1}v(t)dt\right. \\&\left. +\,\frac{1}{\Gamma (\alpha +\gamma _i)}\int _0^1(1-t)^{\alpha +\gamma _i-1}v(t)dt\right) . \end{aligned}$$\end{document}$$

*Proof* {#FPar12}
-------
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**Theorem 9** {#FPar13}
-------------
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*Proof* {#FPar14}
-------
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*Proof* {#FPar16}
-------
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*Proof* {#FPar18}
-------
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Conclusions {#Sec4}
===========

The existence of solution for fractional differential inclusions is an important task which can be used successfully in solving real world problems from many fields of science and engineering. Thus, in our paper we analyze firstly the existence of solution of a given class of fractional hybrid differential inclusions. An example was give in order to show the reported results Secondly we concentrate our attention on proving the existence and dimension of the solution set for some fractional differential inclusions. These results are useful for the numerical studies involving the investigated equations.
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